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chromatography on silica gel afforded (S)-6 (1.59 g, 3.3 mmol, 33% yield) as yellow powder. This is a known compound. 1 
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Synthesis of (S)-2'-(3,5-bis(trifluoromethyl)phenyl)-[1,1'-binaphthalen]-2-yl trifluoromethanesulfonate (7)
2-hydroxy-1,1'-binaphthyl derivative 6 (1.45 g, 3.0 mmol) was dissolved into dry CH 2 Cl 2 (12 mL) at 0 °C. Then pyridine (0.7 mL, 9.0 mmol) was added, followed by slow syringe addition of triflic anhydride (1.27 g, 4.5 mmol). The reaction mixture was returned to room temperature slowly. After complete consumption of starting material as monitored by TLC, the solution volume was doubled with CH 2 Cl 2 .
The mixture was washed with 1.0 N HCl, followed by water and saturated NaHCO 3 . The organic layer was separated and dried over anhydrous sodium sulfate. The solvent was evaporated and dried under vacuum to yield the solid triflate 7 (1.83 g, 99% yield). This is a known compound. 1 
H NMR (400 S7
Synthesis of (S)-2'-(3,5-bis(trifluoromethyl)phenyl)-[1,1'-binaphthalen]-2-amine (9)
A solution of 2-benzylamino-1,1'-binaphthyl derivative (S)-8 (856 mg, 1.5 mmol) was dissolved in MeOH (12 mL) in an oven-dried two-neck flask equipped with a argon supply. Under argon, 5% Pd/C (86 mg) was added. The argon atmosphere was then removed under vacuum, and the apparatus was placed under 1 atm of H 2 (hydrogen balloon). The mixture was stirred for overnight under reflux, until complete consumption of starting material was indicated by TLC. The hydrogen atmosphere was then removed under vacuum, and the reaction mixture was flushed generously with nitrogen. The suspended Pd/C was removed by filtration through celite, and the solvent was evaporated to obtain the solid product (S)-9 (685 mg, 95% yield). They are indefinitely stable if stored in an argon atmosphere. This is a known compound. 1 
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Synthesis of (S)-2'-(3,5-bis(trifluoromethyl)phenyl)-N-(2-nitrophenyl)-[1,1'-binaphthalen]-2-amine (10)
A mixture of 2-amino-1,1'-binaphthyl derivative (S)-9 (673 mg, 1.4 mmol), 
Synthesis of (S)-N 1 -(2'-(3,5-bis(trifluoromethyl)phenyl)-[1,1'-binaphthalen]-2-yl)benzene-1,2-diamine (11)
A mixture of 1,1'-binaphthyl derivative (S)-10 (782 mg, 1.3 mol) and 10% Pd/C (78 mg) was dissolved into MeOH (6 mL) under argon. The argon atmosphere was then removed under vacuum, and the apparatus was placed under 1 atm of H 2 (hydrogen balloon). The mixture was stirred for overnight under reflux, until complete consumption of starting material was indicated by TLC. The hydrogen atmosphere was then removed under vacuum. The suspended Pd/C was removed by filtration through celite. The solvent was evaporated to obtain crude product (S)-11 (706 mg, 95% yield). This is a new 
Synthesis of (S)-1-(2'-(3,5-bis(trifluoromethyl)phenyl)-[1,1'-binaphthalen]-2-yl)-1H-benzo[d]imidazole (12)
To a solution of 1,1'-binaphthyl derivative (S)-11 (686 mg, 1.2 mmol) in HC(OEt) 3 (11 mL) under argon a catalytic amount of TsOH was added. The mixture was stirred for overnight at 100 o C. Until complete consumption of starting material was indicated by TLC, the solvent was evaporated to obtain crude product. The (S)-12 (621 mg, 89% yield) was purified by flash chromatography on silica gel using 
Synthesis of gold complex (S)-16
The 
The synthesis of P-Au(I) complexes
(S)-2'-(diphenylphosphino)-1,1'-binaphthyl-2-ol (17) was prepared according to published literature procedures.
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Synthesis of gold-complex (S)-18
The compound (S)-17 (454 mg, 1.0 mmol) and AuCl·S(Me) 2 (294 mg, 1.0 mmol) were stirred in CH 3 CN (10 mL) for overnight. The volatiles were then removed under reduced pressure and the residue was purified by a silica gel flash column chromatography to afford pure product (S)-18 (603 mg, 88% yield Column chromatography of the reaction mixture gave the desired product. The enantiomeric purity of the product was determined by chiral HPLC analysis.
Compound 24 3 was prepared according to the previously reported method. 
